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ABSTRACT
The objective of this study was to estimate genetic parameters for male and female 
body weights at birth (BW), weaning (WW), twelve (W12) and eighteen (W18) 
months of age, body weight gains from birth to weaning (DGBW) and from birth to 
eighteen (DGB18) months of age, and days to gain 175 kg from birth to weaning 
(D175=175/DGBW) and 450 kg (D450=450/DGB18) from birth to slaughter in a 
Canchim beef cattle herd. The restricted maximum likelihood method, with models 
that included the fixed effects, and the additive direct and maternal, permanent 
environmental, and residual random effects, depending on the trait, was used. 
Heritability estimates were 0.41, 0.28, 0.38, 0.28, 0.26, 0.30, 0.23, and 0.23 for 
BW, WW, W12, W18, DGBW, DGB18, D175 and D450, respectively. Genetic 
correlations varied from 0.28 to 0.97 among weights, from 0.11 to 0.97 among 
weights and weight gains, from 0.00 to -0.98 among weights and D175 and D450, 
and from -0.63 to -0.98 among weight gains and D175 and D450, and were equal 
to 0.69 for DGBW and DGB18, and 0.76 for D175 and D450. These estimates 
suggest that progress by selection for all these traits is possible, and that selection 
for anyone of them should result in favorable correlated responses in the others, 
with the exception of BW.
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INTRODUCTION
Several traits have been used as selection criteria in the genetic evaluation 
programs for beef cattle in Brazil. Genetic parameters for selection criteria are 
needed for the planning of effective breeding programs. The objective of this study 
was to estimate genetic parameters for several growth traits used as selection 
criteria in the genetic evaluation programs for beef cattle in Brazil.
MATERIALS AND METHODS
Data on body weights at birth (BW), weaning (WW; 240 days), twelve (W12; 365 
days) and eighteen (W18; 550 days) months of age, on body weight gains from birth 
to weaning (DGBW) and from birth to eighteen (DGB18) months of age, and on 
days to gain 175 kg from birth to weaning (D175=175/DGBW) and 450 kg 
(D450=450/DGB18) from birth to slaughter of 7,152, 6,126, 5,448, 4,585, 6,127, 
4,616, 6,127 and 4,615 males and females of the Southeast - Cattle Research 
Center's Canchim beef cattle herd, born from 1953 to 2001, were used to estimate 
heritabilities and genetic correlations. These animals were raised under pasture 
conditions receiving a mineral mixture all over the year. The restricted maximum 
likelihood method, with models that included the fixed effects of year and month of 
birth, sex, and age of cow as a covariable (linear and quadratic effects), and the 
additive direct and maternal, permanent environmental, and residual random 
effects, depending on the trait, was used. Age of cow and the maternal random 
effects were used only for the pre-weaning traits (BW, WW, DGBW and D175). One-
 and two-trait analyses were done to estimate the variance and covariance 
components, using MTDFREML (Boldman et al., 1993). The relationship matrix was 
composed of 8,865 animals.
RESULTS AND DISCUSSION
The heritability estimates, obtained by the one-trait analyses, were equal to 0.41 ± 
0.04 (BW), 0.28 ± 0.04 (WW), 0.38 ± 0.03 (W12), 0.28 ± 0.03 (W18), 0.26 ± 0.04 
(DGBW), 0.30 ± 0.03 (DGB18), 0.23 ± 0.04 (D175), and 0.23 ± 0.03 (D450), 
suggesting that these traits will respond to mass selection. For BW, WW, W12 and 
W18, these estimates are, in the same order, within the range of 0.33 and 0.76, 
0.29 and 0.78, 0.29 and 0.68, and 0.30 and 0.54, but bellow the average of 0.46, 
0.51, 0.40 and 0.41 of those reported in the literature (Freitas & Vencovsky, 1992; 
Alencar et al.,1993; Freitas et al., 1994; Mascioli et al., 1996; Mascioli et al., 1997; 
Alencar et al.,1998; Mascioli et al., 2000; Silva et al., 2000; Gianlorenço et al., 
2002; Mello et al., 2002) for the Canchim breed. Also for the Canchim breed, 
Oliveira et al. (1983), Mascioli et al. (1997) and Mascioli et al. (2000) estimated, 
respectively, heritabilities of 0.38, 0.37 and 0.39 for DGBW, while Oliveira et al. 
(1983) obtained the value of 0.37 for DGB18. For the Nelore breed, Albuquerque & 
Fries (1996), Marcondes et al. (1998), Ortiz Peña et al. (2000), Garnero et al. 
(2001) and Simonelli et al. (2001) obtained heritabilities of days to gain 160 kg from 
birth to weaning (D160) that ranged from 0.09 to 0.40, with avaerage of 0.20.
The maternal heritabilities obtained for the pre-weaning traits were 0.05, 0.10, 0.10 
and 0.08 for BW, WW, DGBW and D175, respectively, suggesting that it will be 
difficult to obtain genetic progress for maternal hability for these traits. For the 
Canchim breed, Alencar et al. (1998) and Mello et al. (2002) estimated, respectively, 
the values of 0.04 and 0.03 for BW and the values of 0.10 and 0.04 for WW. For 
the Nelore breed, Albuquerque & Fries (1996), Fries et al. (1996), Ortiz Peña et al. 
(2000), and Simonelli et al. (2001) reported the values of 0.07, 0.06, 0.10 and 0.06 
for DGBW, and the values of 0.14, 0.12, 0.09 and 0.16 for D160, respectively.
The genetic correlations between the direct and the maternal effects were equal to -
0.07 (PN), -0.42 (P240), -0.44 (GND) and -0.40 (D175), showing that for all traits, 
except BW, there is genetic antagonism between the direct and the maternal 
effects. For the Canchim breed, Alencar et al. (1998) and Mello et al. (2002) 
obtained the values of -0.06 and -0.04, and of -0.54 and 0.01 for BW and WW, 
respectively. For the Nelore breed, values from -0.24 to 0.08 were reported for 
DGBW (Ortiz Peña, 1998; Simonelli et al., 2001) and from -0.77 to 0.05 for D160 
(Ortiz Peña, 1998; Marcondes et al., 2000; Simonelli et al., 2001).
The genetic correlations among the traits, obtained by the two-trait analyses, are 
presented in Table 1.
The genetic correlations among the body weights were all positive (0.28 to 0.97), 
and those involving BW were the smallest ones. These estimates are similar to that 
reported by Mascioli et al. (1996) for the Canchim breed. The genetic correlations 
between DGBW and DGB18 was 0.69, a value that is below the value of 0.90 
obtained by Oliveira et al. (1983).
The genetic correlation between D175 and D450 was 0.76, a value that was 
expected since the last trait contains the first one.
The genetic correlations among the body weights and the weight gains varied from 
0.11 to 0.97, and were lower when involving BW. These estimates agree, in 
general, with others obtained for the Canchim breed (Mascioli et al. 1997;  Mascioli 
et al. 2000).
The genetic correlations of the growth traits with D175 and D450 were negative (-
0.29 and -0.98), with the exception of that of BW with D450 that was 0.00. Garnero 
(1999) found a correlation of -0.87 between W18 and D160, for the Nelore breed.
The genetic correlations of DGBW and DGB18 with D175 and D450 were negative 
(-0.63 to -0.98). The correlations were higher and close to -1.0 when the weight 
gains were directly involved in the calculation of the others traits (D175 and D450). 
The results of this study agree with Simonelli et al. (2001) who estimated a 
correlation of -0.95 between DGBW and D160, in Nelore cattle.
CONCLUSIONS
Progress by mass selection for all the studied traits is possible, and that selection 
for anyone of them should result in favorable correlated responses in the others, 
with the exception of BW.
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